Public-private partnership (PPP) projects employ a high leverage in terms of debt finance needed by the private consortium. Debt finance providers need to know the bankability-related issues of PPP projects to make the timely arrangement of debt financing and avoid funding problems. However, there is still a lack of a systematic research on the bankability of PPP projects despite the worsening debt arrangement situation for PPP projects after the credit crisis and economic recession from 2008. To bridge this knowledge gap and enhance the practical debt arrangement of PPP projects, this study aims to identify and prioritize the critical bankability criteria of PPP projects. To achieve the objectives, 41 bankability-related criteria were first identified from a comprehensive literature. A structured questionnaire survey was then conducted with 31 industry experts in China who worked in financial institutes and had experienced PPP projects to investigate the relative importance of each criterion. To handle the uncertainty and vagueness of the subjective evaluation from surveys, this study analyzed the relative importance weight of each criterion using a proposed fuzzy analytical hierarchy process-based approach. e results showed that political environment, economic environment, shareholders' credibility, financial market, legal system, public sector's reliability, financial structure, and regulatory framework were ranked as the top eight critical bankability criteria. e findings of this study first contributed to the project finance body of knowledge for the bankability of PPP projects. Moreover, the outputs of this study would provide valuable information to the private and public sectors for formulating strategies on improving the bankability of PPP projects.
Introduction
As an efficient procurement method of the public infrastructure projects or services, the public-private partnership (PPP) approach has been widely adopted in many countries [1] . For instance, China has initiated 13,554 PPP projects costing 2,612 billion dollars until the end of June 2017 [2] [3] [4] . rough the PPP approach, the public sector can alleviate the shortage of the infrastructure investment and increase the efficiency of infrastructure provision [5] . As for the private sector, they can broaden their investment channel without severely endangering their corporate assets because of the off-balance sheet finance arrangement [6] . e main or sole source to meet financial obligations is the cash flows of a PPP project. In addition, the banks have no recourse or limited recourse to the private sector's corporate assets [6, 7] .
Projects developed using PPP approach (PPP projects) are well known for the high leverage ranging from 50% to 90%, relying extensively on the debt capital provided by the debt holders such as banks and other financial institutions [8] . erefore, raising sufficient funds via the debt channel is a key task for PPP sponsors and project companies [9] . However, international capital markets have experienced high levels of instability and adversely affected the funding arrangements for social and economic infrastructure projects since 2008, leading to limited availability of equity and debt capital and a higher cost of capital [10, 11] . Moreover, the market access has been difficult for both the public sector and the private sector, leading to banks becoming the main source of funds for PPP projects [10, 12] . Furthermore, banks were unwilling to commit to lending terms for anything other than a short period in some countries [12] .
Because of the adverse situation of the financial market, several projects failed to be procured through the PPP approach because of unsuccessful debt arrangements [13] [14] [15] . Moreover, many researchers identified that the debt arrangements of PPP projects greatly hindered the eventual progress to the construction stage. omas [16] identified that delays in debt arrangements constitute a critical risk in the development phase of BOT projects in India. Cheng et al. [17] indicated that prolonged negotiations between borrowers and financiers abort the commencement of PPP projects. Moreover, Merna and Khu [18] pointed out that PPP promoters were sometimes unable to raise funds even if they had obtained the franchise from the government because of their lack of project financing techniques and the understanding of associated risks. In addition, funding is a major problem for PFI projects especially launched by small-or medium-sized companies [17] . e difficulty in raising the finance, the high cost of financing, and even being unable to close financing within the time frame stipulated in the concession agreement all could lead to the failure of financial close [7, 19] .
Considering the significance of the debt for PPP projects and the difficulties in securing loans for a successful financial close, it is an important requisite for project stakeholders, especially project sponsors and the relevant public sector, to consider the bankability-related issues from the outset of a PPP project. A PPP project is considered bankable if lenders are willing to finance it [20] . Moreover, establishing enhanced bankability for a PPP project is because ultimately the financial market will judge the project on its own merits without the traditional government repayment guarantees [19] . Readily bankable PPP projects are prioritized over more-needed infrastructure projects by banks [10] . Bankable, generating enough cash flow, and reflecting project and financing term were identified as the top three most important expectations from stakeholders of PPP projects [7] . Furthermore, the lessons from the subprime mortgage led to banks enhancing their own internal credit rating systems instead of completely relying on the credit risk assessment of external credit rating agencies. erefore, the research on the bankability assessment of PPP projects is important for paving the way towards the successful and sustainable development of PPP projects [21] .
Up until now, the research on the bankability assessment of PPP projects is still lacking. Considering that the bankability implies a set of criteria that investors consider in approving project finance, this study aimed to identify and prioritize the critical bankability evaluation criteria (hereafter referred to as bankability criteria) for PPP projects from the bank's perspective. e findings of this study can enrich the project finance body of knowledge in the bankability assessment of PPP projects. Moreover, outcomes of this study can help PPP project stakeholders, especially the public and private sectors, make rational decisions to form bankable PPP projects, paving the way to the successful and sustainable development of PPP projects.
Background

Rational of Bankability Evaluation.
Up until now, there is no uniform definition of the bankability of a project. Commonly, a PPP project is bankable if lenders are willing to finance it or the sponsor can convince the lenders to support it [9, 20] . From the assessment perspective, a bankable project involves a solid financial, economic, and technical plan, with a risk allocation scheme appropriate for the nature of the project, the risks involved, and the interests of the lenders, implying an acceptable credit risk [8, 22] . Moreover, the bankability of PPP projects consists of the key common bankability dimensions in general and a common set of bankability criteria against which the key dimensions are evaluated [8, 23] . Considering the quantitative loan analysis, the lenders believe that a project is bankable if the project company has the ability to service the principal and interest payment. In addition, the exposure of the lenders to default by the borrowers is acceptable [9, 22] .
e lessons from the subprime mortgage led to banks not completely relying on the credit risk assessment of external credit rating agencies [24] . Each bank has or starts to enhance its internal credit rating system to evaluate the credit of a PPP project [22] . Generally, the banks' internal credit rating systems are not revealed to outsiders as they are carried out by the banks' personnel. Only the banks' staffs who work with these bankability evaluation models, such as the bank directors and debt evaluators, know the rating system. Moreover, there is no common internal credit rating system for all banks. Comparing with statistical models developed by external credit rating agencies, the banks generally believe that a properly managed judgmental rating system delivers more accurate estimates of risk [24] .
Identified Bankability Criteria.
To identify the critical bankability criteria, this study adopted the analytic hierarchy process (AHP) approach. As a well-known structured technique for dealing with the complex decision, the decision problem is first decomposed into a hierarchy of more easily and independently analyzed subproblems. Experts' opinions and evaluation scores are then integrated into the simple elementary hierarchy system [25] . AHP approach has been widely used to deal with PPP-related issues [26, 27] . rough a comprehensive literature review and case studies, this study identified 41 bankability criteria that determine the bankability of a project or are of primary importance to the lenders in assessing a loan application.
is study further classified them into six dimensions: (1) economic and political environment; (2) legal and regulatory environment; (3) project specificity; (4) project financial structure; (5) third party risk allocation; and (6) contract arrangement. e bankability dimensions and criteria under each dimension are summarized in Table 1 .
Economic and Political Environment. Laishram and
Kalidindi [29] identified that social-economic characteristics and economic strength were two extremely important criteria in assessing the desirability of a PPP project from a debt financing perspective. Moreover, considering the practical requirements of the lenders when reviewing a project, Delmon [8] found that the economic and political viability and currency issues were important bankability issues. Furthermore, the tax regime applicable to PPP projects must be sufficiently stable because the lenders need to forecast the exposure to tax liability and plug into the financial model [8] . In addition, Gatti [30] and Zhang [33] emphasized the importance of the competition condition in the economic environment to the bankability of a PPP project. rough many real case studies, Davis [31] revealed the importance of public opinion to the success of PPP projects.
Legal and Regulatory Environment.
Contract enforceability depends on a series of factors such as a country's Financial market √ D1. 4 Political environment √ D1. 5 Public opinion √ D1. 6 Tax policies √ D1. 7 Currency issues √ √ D2
Legal and regulatory environment D2. 1 Legal system √ √ √ D2. 2 Regulatory framework √ D2. 3 Enforceability √ √ D2. 4 Nationalization and expropriation √ √ D2. 5 Procurement process √ D2. 6 Intervention right
Feasibility studies √ √ D3. 3 Capacity of the technology √ √ D3. 4 Site acquisition and access √ D3. 5 License, permits, and authorizations √ √ √ D3. 6 Infrastructure issues √ D3. 7 Environmental standards √ √ √ D3. 8 Labor force √ D3. 9 Size of the project
Environmental and other legal/regulatory issues
Termination provisions √ D6. 5 Construction contract √ √ √ D6. 6 Operation and maintenance agreement √ √ √ D6. 7 Offtake purchase agreement √ √ D6. 8 Input supplier agreement √ √ D6. 9 Guarantee from multilateral investment agency √ √ √ D6. 10 Direct agreement √ D6. 11 Catastrophic risk √ √ D6. 12 Arbitration √ judicial tradition as well as the degree of economic development in a country. Gatti [30] indicated that lenders felt less protection in nations where civil law is in force than in nations where the common law is in force. Moreover, Delmon [8] explained that lenders would want to consider the legal system applicable to a project in view of a long-term commercial agreement. e availability of justice, enforceability, and nationalization and expropriation were important criteria from the lenders' perspective. Change in law and expropriation were identified two of the six most critical risks affecting the finance of China's BOT projects [32] . In addition, among the procurement procedure, seeking a realistic target date for financial close is highly critical [19] .
Project Specificity.
After assessing the desirability of a PPP road project from a debt financing perspective, Laishram and Kalidindi [29] found that (1) the feasibility study was one of the extremely important criteria to a debt financing and (2) the permits and site clearances were two of the fairly important criteria to a debt financing. Practically, lenders prefer to ensure that protections are provided to the project company to avoid any cost increase and time delay because of the changes in the required permits and licenses [8, 32] . Moreover, in terms of the practical requirements of the lenders when reviewing a project, Delmon [8] explained that lenders usually attach great importance to the capacity of the technology to be used and its appropriateness for the site and the region. International financing organizations conventionally prefer to have a separate review of the capacity of the technology performed by an independent expert [8, 30] . Furthermore, the sufficient local infrastructures, including transportation systems, roadways, electricity, water, and other utilities, and local services were greatly important to the bankability of a PPP project [8] .
Project Financial Structure.
Lenders believe that the special purpose vehicle (SPV) shareholders which have the high creditworthiness and reliability would make a strong commitment to a project [8, 30] . Based on an empirical study to identify the determining characteristics of a firm to be engaged in a PPP project, Lopes and Teixeira Caetano [28] disclosed that larger and more leveraged firms had a higher probability of being engaged in a PPP project. e strong financial capability, sufficient commercial experience, and technical expertise of the concessionaire were an important prerequisite to the successful development of a PPP project [8, 23] . Compared with the private sector, the public sector's reliability and creditworthiness are often viewed as the critical risk for PPP projects [30, 32] . Factors, such as corruption and rent-seeking behavior, often turn a decision of a PPP project against lenders [30] . As one of the main shareholders, the EPC contractor's credibility, which is often examined through a due diligence investigation, directly determines the completion risk of a PPP project and affects the lenders' interest [30] . Moreover, the results of Laishram and Kalidindi [29] 's empirical study showed that some elements of a financial structure, such as debt service cover ratio, debt-equity ratio, and debt service reserve, and the financial flexibility of a PPP project was extremely important to a debt financing. Essentially, the health of the project structure, the commercial plan, and the forecast revenue stream convince the lenders to provide financing to a PPP project [8] . Furthermore, the findings from a survey on 35 identified financial criteria showed that the price and adjustment mechanism, the attractiveness of main loan agreement, sound financial analysis, and minimal financial risks to the clients were the top four most significant financial criteria [23, 33] .
ird Party Risk Allocation.
e sufficient insurance coverage of a PPP project would further protect the lenders from risks and is viewed as the critical financial criteria measuring the financial capability of a PPP project [11, 23, 33] . A PPP project must have in place a comprehensive insurance scheme, avoiding gaps or overlapping coverage [8] . Moreover, lenders would prefer that the project company is isolated from sanctions for the breach of environmental regulations and compensation for environmental damage [8] .
Contract Agreement.
To ascertain that all risks are appropriately allocated to various players, lenders would closely look at the network of contracts with the SPV [30] .
e relevant contracts include the concession agreement, EPC contract or construction contract, operation and maintenance (O&M) agreement, offtake purchase agreement, input supply agreement, termination provisions, and direct agreement [8, 29, 30, 33] . Moreover, the government's guarantees/support/comfort letters would enhance the bankability of a PPP project and, to some extent, reduce the relevant political risks [19, 33] . Furthermore, in terms of international financing, obtaining the guarantee from multilateral investment agency is regarded as the most effective measure in mitigating expropriation risk and obtaining the support of the project developer's home government [32] . In addition, the force majeure and relevant arbitration when a dispute occurs were also identified as critical risks in PPP development [31, 32] .
Methodology and Data Presentation
Data Collection and Presentation.
As a systematic method of collecting data, the questionnaire survey technique has been widely used to collect professional views [7, 34, 35] . is study conducted a questionnaire survey to investigate the relative importance weights of the bankability criteria. To develop the questionnaire, a comprehensive literature review of the bankability criteria was first carried out. Afterward, a two-step process was adopted to test the validity and relevance of the questionnaire. e questionnaire was first reviewed by an expert on question construction, ensuring that the survey did not contain common errors such as leading, confusing, or double-barreled questions.
en, a presurvey was conducted with three PPP industry professionals from the bank, who had several years' experience in PPP projects. eir feedback was taken into consideration to finalize the questionnaire.
e finalized questionnaire first included the questions meant to profile the respondents. Furthermore, the 41 bankability criteria were presented in the questionnaire. Moreover, the brief description of each bankability criterion was provided to ensure consistency throughout the survey. Subsequently, the respondents were asked to conduct the pair-wise comparison of the importance of these bankability criteria using the five linguistic terms: equal importance, weak importance, moderate importance, strong importance, and extreme importance. e questionnaire was designed in a bottom-up manner. e questions relating to the criteria under different dimensions were presented in front, while those relating to dimensions were presented at behind. is bottom-up approach can enhance the respondents' understanding of the criteria and their contribution to each corresponding dimension. In addition, postsurvey interviews were conducted with three industry experts who possess the relevant experience in PPP financing. eir views helped us to validate the findings of the survey questionnaire and to provide a better understanding of the findings.
e population of this study consisted of all PPP professionals who had PPP financial experience in China, especially experts from banks. A total of 130 sets of survey questionnaires were randomly sent out through email to gather responses from the banks or financial institutions. Finally, 31 complete sets were received, representing a response rate of 23.8%. Although the sample size was not large, statistically analysis could still be performed because the central limit theorem holds true even when the sample size is no less than 30 according to the generally accepted rule [36, 37] .
Among the 31 respondents, 30 respondents were from the banks and one respondent from a trust company that acted as a debt finance provider. Moreover, the respondents from the banks were from eight different commercial banks that provided a large portion of the loan for PPP projects in China such as China Construction Bank and Bank of Communications. Considering the business confidentiality, this study did not disclose the names of the involved banks. In addition, the respondents from the banks were holding the positions of bank director, loan evaluator, and marketing manager. e relatively small sample size was mainly caused by two reasons. First, only those with good PPP financerelated experiences and were willing to perform the survey would be approached to send the survey form.
is has significantly reduced the pool size of the potential respondents. Second, some of the experienced practitioners contacted were reluctant to share their opinions because of business confidentiality. Although the size of the sample was relatively small, the knowledge and judgments of the respondents were reasonable considering the experience of the respondents. Considering the area of the respondents, this study was a location-based study.
Fuzzy AHP for Ranking of Bankability Criteria.
is study adopted the fuzzy set theory to handle the uncertainty and vagueness of the subjective evaluation of the importance of the identified bankability criteria. Zadeh [38] developed the fuzzy set theory to handle such kind of impreciseness of human subjective judgment. Buckley [39] later extended the hierarchical analysis to the case where experts were allowed to use fuzzy ratios in place of exact ratios. Fuzzy analytic hierarchy process (Fuzzy AHP) methodology has been used in research on various issues of PPP projects [26, 40] .
Instead of using a precise number to assess the priority of a criterion, a triangle fuzzy number r � (a, m, b) was used to express fuzzy ratios.
e geometric mean technique was adopted to determine the fuzzy weights of criteria [39] .
Comparing the Dimensions and Criteria via Linguistic
Terms. As stated above, the pairwise comparisons of both the dimensions and criteria were performed using a set of linguistic terms which were adapted from Saaty [41] and Saaty [42] , namely, "equal importance," "weak importance," "moderate importance," "strong importance," and "extreme importance." e triangular fuzzy number was employed in this study first because it expresses most closely the meaning of "about x," which is a common fuzzy thinking pattern of human beings [26] . Second, the triangular fuzzy number can be utilized in the situations when the comparisons in pair and judgments are uncertain or fuzzy [43] .
e linguistic terms were then transformed into triangular fuzzy numbers in order to facilitate subsequent fuzzy arithmetic operations. e linguistic values and triangular membership functions are shown in Table 2 with the middle value denoting the most likely or typical value and the lower and upper bounds denoting the lower and upper membership values, respectively. In addition, the spread reflects the fuzziness of the term. 
e evaluation of the importance of the criteria was based on the survey results. Each expert gave his/her judgment of the importance of the criteria using linguistic terms.
Computing Average Preference.
e average fuzzy preference was given by the geometric mean of the preferences of all experts as shown in Equation (2) . e revised pairwise comparison matrix was depicted in Equation (3). In Advances in Civil Engineeringthe following equations, r jil denotes the average preference of criterion i over criterion l under dimension j: (4)- (7) are required for computing the importance weights of the criteria. Given fuzzy number X � (a 1 , m 1 , b 1 ) and
Computing Weight of the Fuzzy Matrices. e following basic fuzzy operations shown from Equations
e weightings of criterion W ji are geometric mean as follows:
Defuzzification of the Fuzzy Weights.
Since the triangular fuzzy number was adopted in this research, the level rank method using the concept of α-cut was employed to defuzzify the fuzzy weights W ji [44] . An α-cut of a fuzzy set embraces all elements of the fuzzy set whose degrees of membership to this fuzzy set are at least equal to α [45] . e membership scale of the fuzzy variable W ji is cut with the aid of r randomly chosen α levels. For example, the defuzzification value M t ji of the fuzzy variable W ji at the t th α-cut level is determined as the arithmetic mean of the lower and upper bounds of the membership interval at the t th α-cut level.
is concept was presented by Equation (9) and depicted in Figure 1 . e advantage of this method is that the shape of the membership function is considered:
3.2.5. Normalization. Finally, to conform with traditional AHP, the importance weights of the criteria and the dimensions were normalized by ensuring that they sum to 1, as given by the following equation:
e importance weights of bankability dimensions were similarly derived using Equations (1)- (10) . Using w j to represent the normalized importance weight of dimension j, the overall importance weight of criterion i is the product of the importance weight of criterion i under dimension j and the importance weight of dimension j, as computed by Equation (11) . e calculation of overall importance weight ensures that each bankability criterion is ranked at the same level. Because the fuzzy AHP calculation is very complex, this study developed a program written in Microsoft C# to process the survey data:
Results and Discussion
Consistency of Evaluation Results.
Before analyzing the pertinent finding of this study, this study carried out the Pearson chi-square test (χ 2 ) to reveal the evaluation consistency of the samples within each set [36] . e hypothesis of this test was that each respondent's evaluation was the same or consistent with the geometric mean evaluation. e calculated χ 2 value for the sample sets of the bank was 45.70. Because the relevant critical value for χ 2 at 95% confident level is 55.76, the hypothesis cannot be rejected. erefore, it is legitimate to use the geometric mean of the evaluations from the respondents to reflect the relative importance weights of the bankability criteria.
Importance Weights of Bankability Dimensions.
Because the banks' perception is crucial to the establishment of a loan, this study first analyzed the importance weights of the bankability dimensions from the banks' perspective Extreme importance (ExI) (7, 9, 9) 6 Advances in Civil Engineering using the fuzzy AHP-based method explained above. e relative importance weights of the bankability dimensions from the banks' perspective are presented in Table 3 . e results showed that project specificity (D3), project financial structure (D4), and economic and political environment (D1) were ranked as the top three important dimensions from the banks' point of view, making up 64.81% of the total weight. Because the revenue cash flows of a PPP project are the main or sole source to meet the financial obligation, the banks must first ensure that the project is financially well structured and profitable [6] . e bankable consideration was of great importance to the stakeholders of PPP projects [7] . Moreover, the project specificity and project financial structure represent the competitiveness of a PPP project in the market, indicating that the above results were reasonable/believable [3, 33] . Furthermore, PPP projects are usually mega projects or infrastructure projects with a vast amount of capital investment. e economic and political environment will easily affect the investment decision of a PPP project from the banks' point of view [31] . In addition, the findings revealed that the banks do have an emphasis on some of the bankability dimensions.
Importance Weights of Bankability Criteria.
Using the above-explained fuzzy AHP method, this study analyzed the relative importance weights of the bankability criteria in China from the banks' perspective. For the sake of succinct presentation, this study listed the top twenty criteria whose importance weights were above the average, as shown in Table 4 . Moreover, the importance weights of the top twenty criteria made up 71.33% of the total weight, indicating that the top twenty criteria generally covering the major bankability concerns from the bank's perspective.
Among the identified 41 criteria, the top ten criteria, which were within the first quartile of all criteria, that affect the bankability of a PPP project were political environment (D1.4), economic environment (D1.1), shareholders' credibility (D4.1), financial market (D1.3), legal system (D2.1), public sector's reliability (D4.2), financial structure (D4.4), regulatory framework (D2.2), EPC contractor's credibility (D4.3), and financial flexibility (D4.5).
is study briefly discussed these criteria as follows.
Political environment (D1.4) (importance weight � 6.94%), legal system (D2.1) (importance weight � 4.95%), and regulatory framework (D2.2) (importance weight � 3.74%) were ranked first, fifth, and eighth, respectively. It is well known that PPP projects are mostly infrastructure projects or public-related projects, involving a vast amount of investment. From the bank's perspective, the desirability of a PPP project is easily affected by the macroenvironment of a country [29, 46] . Moreover, the success of PPP projects would be greatly affected by the cooperation relationship between the public and private sectors. Once there is any divergence between the two parties, the legal system determines the contract enforceability and is the baseline for setting the dispute [8] . Any change in law would be critical risks for PPP projects, especially in countries using the civil law [32] .
Economic environment (D1.1) (importance weight � 6.49%) and financial market (D4.1) (importance weight � 5.42%) received the second position and fourth position, respectively. In a sound and stable economic environment, the willingness of the consumer to pay for the use of infrastructure is high, ensuring the cash flow of a proposed project [8] . Furthermore, the condition of the financial market greatly affects the availability of the lending for PPP projects. e difficulties in the debt arrangements for PPP projects after the credit crisis and economic recession well prove this [12, 47] . In a nutshell, the ecosystem that consists of the political environment and economic environment should be sound enough [48] .
Shareholders' credibility (D4.1) was ranked third (importance weight � 5.60%). e shareholder is the party who commit to developing and operating a PPP project in a long concession period. e experts in the postinterviews pointed out that the strong financial capability of the shareholders was an important prerequisite for a successful debt approval.
e bank usually assumes that a PPP project developed by shareholders with a high credibility is more bankable even if the bank has limited recourse or nonrecourse to the shareholders' assets outside the project [23] . e bank wants to ensure that the shareholders have sufficient commercial experience, financial standing, technical capability, and operation ability to implement the project, thereby protecting the lenders' interests [3, 8, 23, 49] . is may be the reason that larger and more leveraged firms had a higher probability of being engaged in a PPP service concession agreement and receiving the loan from the banks [28] . Moreover, the operation ability of the shareholder draws great attention recently because many projects step into the operation stage. e operation stage is usually less capital intensive but determines the fulfillment of the revenue of a PPP project [3, 49] . Furthermore, the credible shareholder implies credible equity financing which is critical to the success of a PPP project and often influences the ability of a company to secure the further debt financing from the banks' perspective [8, 19] . Public sector's reliability (D4.2) was ranked sixth (importance weight � 4.59%). Even if there is a concession Advances in Civil Engineeringagreement between the public and private sectors, the public sector who has a low reliability has a high probability to break the contract relationship when difficulties attend during the project development [32] . Moreover, the offtakers, most of whom have a public or government background, will easily default if the public sector's reliability is low. is is clearly reflected in many real projects such as Changchun Huijin waste water BOT project in China, Dabhol power project in India, and Samalayuca II in Mexico [1, 31] . Financial structure (D4.4) (importance weight � 3.77%) and financial flexibility (D4.5) (importance weight � 3.34%) were ranked seventh and tenth, respectively. For a PPP project, the main or sole source to meet financial obligations is the project cash flow [6, 47] . An optimal and operational financial structure that reflects the characteristics of project financing is extremely important for both the private sector and the bank because it synchronizes both profitability and repayment capacity [50, 51] . From the bank's perspective, only truly good projects with real, tangible service provision, and well structured should be considered to be implemented as PPP projects and be financed [48] . Financial terms calculated based on the financial structure, such as the debt service coverage ratio, sensitivity, debt service reserve and debt-equity ratio, were extremely important to a debt financing, greatly influencing the desirability of a PPP project from a debt financing perspective [29] . Moreover, reasonable and flexible financial arrangements are also needed to deal with unforeseen risks or problems [47] . For instance, many transportation PPP projects exposed to the financial risk of low profitability due to the inaccurate forecast of traffic volume [52, 53] . In this condition, flexible financial arrangements should be considered to overcome the uncertainties. EPC contractor's credibility (D4.3) (importance weight � 3.52%) was ranked ninth. e related experience, financial strength, and technical capability of the EPC contractor ensure the completion of a PPP project on time and within budget, partially securing the banks' interest in PPP projects. Moreover, many engineering contractors participate in PPP projects and become a major constituent of the private sector in PPP projects [3, 54] . Engineering contractors with a high credibility bring the added value to PPP projects because they have a strong construction and financing capabilities and can improve the development efficiency [3] . rough the due diligence reporting, a closer examination of the contractor's construction and financing capability could reduce EPC contractor-related risks [30] . 
Conclusion and Recommendations
For PPP projects, raising sufficient funds via the debt channel is a key task for all project stakeholders. Considering the lack of a systematic research on the bankability of PPP projects, this study proposed the fuzzy AHP-based approach to identify the critical bankability criteria of PPP projects from a debt financing perspective. A total of 41 bankabilityrelated criteria were first identified from a comprehensive literature review and further classified into six dimensions. Afterward, a structured questionnaire survey was conducted with 31 industry experts from the bank in China to investigate the relative importance of each criterion. Finally, this study analyzed the relative importance weight of each criterion using the proposed fuzzy AHP-based approach that can handle the uncertainty and vagueness of the subjective evaluation from surveys. e results of this study first showed that project specificity, project financial structure, and economic and political environment were ranked as the top three important dimensions from the bank's point of view. Moreover, the top twenty criteria, the importance weights of which made up 71.33% of the total weight, represented the major bankability concerns from the bank's perspective. Furthermore, political environment, economic environment, shareholders' credibility, financial market, legal system, public sector's reliability, financial structure, regulatory framework, EPC contractor's credibility, and financial flexibility were identified as the top ten most critical bankability criteria of PPP projects. In addition, the importance weights of the top twenty criteria made up 71.33% of the total weight, representing the major bankability concerns from the bank's perspective.
With the aim of identifying the critical bankability criteria for successful PPP project finance, the empirical results of this study fill a gap in the project finance body of knowledge for the bankability of PPP projects. Moreover, the findings of this study would provide valuable information to the private and public sectors for formulating strategies on improving the bankability of PPP projects. Furthermore, the research methodology proposed in this study could be extended and customized to suit for different stakeholders of PPP projects and different countries implementing PPP projects.
Although the objectives have been achieved, this study still suffers from several limitations. First, the importance weights proposed in this study may be biased by the respondents' judgments and experience because they were subjective. Besides, the findings from this study were well interpreted in the context of China, which may be different from the context of other countries. Nonetheless, this study still provides an operational method to identify the bankability criteria for PPP projects which can be modified and customized to suit for the context of other countries. Moreover, this study provides an in-depth understanding of the critical bankability criteria because it is widely acknowledged that China government has been promoting PPP to facilitate the infrastructure development.
Future studies would use the developed fuzzy AHPbased method to investigate whether the private and public sectors have the same perception on the importance weights of bankability criteria with the bank. If different parties have different perceptions on bankability criteria, there will be information asymmetry, hindering the financial close of PPP projects. Moreover, future studies would identify best practices to improve the bankability of PPP projects and increase the efficiency and success rate of financial arrangement for PPP projects.
Data Availability
e data used to support the findings of this study are available from the corresponding author upon request.
Conflicts of Interest
e authors declare that there are no conflicts of interest regarding the publication of this paper.
